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j Amendments to the Claims 

i 

Claim 1 (Currently amended): A power chip resistor comprising: 
a first and second film resistor each having (a) a substrate with a top surface, a bottom surface, a 
first end surface, an opposing end surface, a first side surface and an opposing side 

surface, (b) a film resistive element on the top surface of each substrate, (c) an end cap on 

i 

the first end surface and electrically connected to the film resistive element, and-(d) a 

second end cap on thfc opposing end surface and electrically connected to the film 

i 

resistive element , and (s) each end cap extending onto the top surface, the bottom surface, 
the first side surface and the second side surface: 



the second film resistor of approximately the same physical size as the first film resistor, the 
second film resistor of approximately the same orientation as the first film resistor; 

an encapsulant of glass frit between the top surface of the first film resistor and the bottom 
surface of the second) film resistor; 

a first nickel barrier plating Electrically connecting the end cap on the first end surface of the 

substrate of the first film resistor and the first end surface of the substrate of the second 
film resistor and mechanically bonding the film resistors without adhesive; 

i 

a second nickel barrier plating e lectrically connecting the second end cap on the second end 

surface of the substrate of the fi rst film resistor and the second end cap on the second end 
surface of the substrdte of die second film resistor and mechanically bonding the film 
resistors without adhesive. 

Claim 2 (Previously presented): The power chip resistor of claim 2 wherein the film 

resistive elements are thick film resistive elements. 

i 

Claim 3 (Previously presented): The power chip resistor of claim 1 wherein the film 

resistive elements comprise ruthenium oxide. 

i 

Claims 4-8 (Canceled). 
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Claim 9 (Currently amended): A power chip resistor comprising: 

a first and second film resistor each having (a) a substrate with a top surface, a bottom surface, a 

first end surface, an opposing end surface, a first side surface and an opposing side 

surface, (b) a film resistive element on the top surface of each substrate, (c) an end cap on 

the first end surface of each surface electrically connected to the film resistive element, 

and (d) a second endjcap on the opposing end surface of each substrate and electrically 

connected to the filiri resistive element; a glass frit encapsulant between the top surface of 

the substrate of the fijrst film resistor and the bottom surface of the substrate of the second 

film resistor; ' 

i 

a first metal barrier plating cbverinjz and being electrically connected to the end caps on the first 

end surface of the substrate of the first and second film resistors and mechanically 

i 

bonding the film resiktors without adhesive; 

! 

a second metal barrier platinjg covering and being electrically connected to the second end caps 
on the opposing end $uxface of the substrate of the first and second film resistors and 

mechanically bonding the film resistors without adhesive. 

i 
! 

Claim 10 (Previously presented): The power chip resistor of 9 wherein the first and second 
metal barriers comprise a nickel alloy. 

i 

i 
i 

Claim 1 1 (Previously presented): The power chip resistor of 10 wherein the first and second 
metal barriers comprise nick^L 

i 
j 

Claim 12 (Previously presented): The power chip resistor of claim 9 wherein the film 

l 

resistive elements comprise ruthenium oxide. 



Claims 13-15 (Canceled). 

i 

I 
I 

Claim 16 (Previously presented): The power chip resistor of claim 9 further comprising: 

a third film resistor having (a) a substrate with a top surface, a bottom surface, a first end surface, 

i 

an opposing end surface, a first side surface and an opposing side surface, (b) a film 

i 

i 

! 

i 

i j 
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i 

resistive element on the top surface of the substrate, (c) an end cap on the first end surface 
electrically connectell to the film resistive element, and (d) a second end cap on the 
opposing end surface and electrically connected to the film resistive element; 
a second encapsulant of glass frit between the top surface of the substrate of the second film 

resistor and the bottojm surface of the substrate of the third film resistor, the first nickel 

i 

barrier electrically cdnnected to the end cap of the first end surface of the third fi lm 
resistor, the second niickel barrier electrically connected to the second end cap on the 

second end surface of the third film resistor. 

j 

i 

Claim 17 (Previously presented): The power chip resistor of claim 16 further comprising: 
a fourth film resistor having i (a) a substrate with a top surface, a bottom surface, a first end 

surface, an opposing jend surface, a first side surface and an opposing side surface, (b) a 
film resistive element on the top surface of the substrate, (c) an end cap on the first end 
surface electrically connected to the film resistive element, and (d) a second end cap on 
the opposing end surface and electrically connected to the film resistive element; a third 
encapsulant of glass kit between the top surface of the substrate of the third film resistor 
and the bottom surface of the substrate of the fourth film resistor, the first nickel barrier 
electrically connected to the end cap of the first end surface of the fourth film resistor, the 
second nickel barrier! electrically connected to the second end cap on the second end 
surface of the fourth film resistor. 

j 

Claim 18 (Currently amended): A stacked chip resistor comprising: 
a first chip resistor and a second chip resistor, each chip resistor having a substrate with a thick 
film resistive element attached to the substrate, a first end cap and a second end cap, each 

end cap being an electrical terminal connected to the thick film resistive elemen t and fully 

i 

covering a first or second end surface of the substrate ; 
a layer of glass frit placed beltween the first chip resistor and the second chip resistor; 
a first nickel barrie r plating , the nickel barrier plating electricallv connecting and surrounding t he 
first end cap of the first chip resistor and the first end cap :of the second chip resistor; 

i 
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a second nickel barrie r plating, the nickel barrie r plating electrically connecting and surrounding 

the second end cap oi the first chip resistor and the second end cap of the second chip 

j 

resistor; 

the nickel barriers bonding tie chip resistors without adhesive. 

i 
I 

Claim 19 (Canceled). 



Claim 20 (Original): The stacked chip resi stor of claim 1 8 wherein the first film resistor and the 

i 

second film resistor further tiave ruthenium oxide resistive elements. 

i 
I 
I 
I 

Claim 21 (Canceled). 

Claim 22 (Original): The stacked chip resistor of claim 18 wherein each end cap is a silver 
alloy. 

Claim 23 (Original): The stacked chip resistor of claim 22 wherein each end cap is a silver 
palladium. j 

i 

I . . 

Claim 24 (Previously presented): The stacked chip resistor of claim 1 8 further comprising: 

i 

a third chip resistor, the third chip resistor having a substrate with a thick film resistive element 
attached to the substrate, a first end cap and a second end cap, each end cap being an 
electrical terminal connected to the thick film resistive element,; 

a second layer of glass flit placed between the second chip resistor and the third chip resistor, the 
first nickel barrier electrically connected to the first end cap of the third chip resistor, the 

second nickel barrier (electrically connected to the second end cap of the third chip 

i 

resistor, ! 

! 

i 
i 

Claim 25 (Previously presented): The stacked chip resistor of claim 24 further comprising: 

i 

a fourth chip resistor, the fourth chip resistor having a substrate with a thick film resistive 

i ■ 

element attached to tte substrate, a first end cap and a second end cap, each end cap being 



PAGE 6113 1 RCVD AT4/12/2004 9:01 :48 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/1 ' DNiS:8729306 ' CSID:515288t338 • DURATION (mm-s$):04-24 



04/12/04 MON 19:00 FAX 5152581338 MCKEE VOORHEES & SEASE @007 

i 

i 

an electrical terminal! connected to the thick film resistive element, the second chip 

; 

resistor, and the third chip resistor; 

i 

a third layer of glass frit placed between the third chip resistor and the fourth chip resistor, the 

l 

first nickel barrier electrically connecting the first end cap of the fourth chip resistor with 
the first end cap of thle first chip resistor and the first end cap of the second chip resistor 
and the first end cap of the third chip resistor, the second nickel barrier electrically 

i 

connected to the secdnd end cap of the fourth chip resistor, 

i 

! 

i 

Claims 26-29 (Canceled). ! 

i 

i 

Claim 30 (Currently amenddd): A power chip resistor comprising: 

a first and second film resistpr each having (a) a substrate with a top surface, a bottom surface, a 
first end surface, an opposing end surface, a first side surface and an opposing side 

i 

surface, (b) a film resistive element on the top surface of each substrate, (c) an end cap on 
the first end surface covering substantially all of the first end surface, and electrically 
connected to the film! resistive element, a&4{d) a second end cap on the opposing end 
surface covering substantially all of the opposing end surface and electrically connected 
to the film resistive demen t, and fe) each end cap extending on to the top surface, the 
bottom surface, the first side surface and the second side surface; 
the second film resistor of approximately the same physical size as the first film resistor, the 

i 

second film resistor 6f approximately the same orientation as the first film resistor; 
an encapsulant between the t!op surface of the first film resistor and the bottom surface of the 
second film resistor; ■ 

the encapsulant separating tile top surface of the first film resistor and the bottom surface of the 
second film resistor $uch that the top surface of the first film resistor is not in contact with 

the bottom surface of the second film resistor; 

j 

a first barrier electrically coilnecting the end cap on the first end surface of the first film resistor 
and the first end surface of the second film resistor and mechanically bonding the film 
resistors without adhesive; 

i 

i 

: 
I 

6 ' 
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